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Lesson 1 Energy

Lesson 1 Energy

Energy is an essential ingredient of all systems of life, from the simplest single-cell bacterium to the
most complex of human communities. The word ‘energy’ has many meanings, some of these are
nebulous— * nervous energy’ for example, whilst others are quite precise such as ‘kinetic energy’ ,
the energy of motion and ‘ potential energy’ , the energy of position, both of which are terms used
widely in science and engineering. No matter how basic man’ s existence, two sources of energy are
essential. Firstly, food, which contains a chemical form of potential energy, converted by the body
into kinetic energy and secondly, shelter from the elements, which in nontemperate climates really
means heat or thermal energy. As civilization has developed, demands for energies other than chem-
ical and thermal have increased especially where tasks must be undertaken involving forces normally
beyond man’ s modest abilities. This is particularly true of mechanical energy which is obtained by
conversion from some other form of energy since energy like mass is neither created nor destroyed.
The usual energy source is of course chemical energy in a fuel. The combustion of fuels thus relea-
sing energy as heat, which can then be converted to mechanical energy, is always accompanied by
an exhaust stream, which is usually polluting and undesirable. This, coupled with the need to
transmit energy over long distances, has led to the development and utilization of electrical energy,
which is probably the most convenient form of energy in modern civilization.

Thus, four important forms of energy are basic to man’s well-being—chemical, thermal, me-
chanical and electrical energy.

It has already been seen how chemical energy in the form of food is converted within the body
to thermal and particularly mechanical or kinetic energy. Thus food can be considered as a fuel, a
general term for those materials with a structure such that they contain chemical energy which can
be converted into a useful form, usually thermal energy. This conversion process is termed combus-
tion and in this sense the conversion of food within the body is a slow combustion process. Using the
general definition of a fuel, almost anything which combines with oxygen in an exothermic reaction
may be included, although it is necessary to be rather more specific since the heat must be released
at an acceptable and preferably controllable rate. In the main, most fuels contain carbon and usual-
ly hydrogen, which are converted to carbon dioxide and water, and the normal definition of a fuel
refers to fossil fuels, that is, those fuels which occur naturally in the earth’s crust. Thus, the main
fossil fuels are coal, crude petroleum, and natural gas and all derived or secondary fuels emanated
from these.

So far the discussion has been limited to fuels which release energy, usually thermal, by means
of a chemical reaction involving a rearrangement of the outer electrons of the atom only, leaving the
nucleus unaffected. There are, however, several fuels in which the nucleus can be disturbed by
bombardment with high energy subatomic particles and such fuels are termed nuclear fuels, the en-

ergy conversion taking place by forces many thousands of times greater than ordinary chemical
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Lesson 1 Energy

forces, the energy released is correspondingly greater. It has been estimated, for example, that the
energy released by the fission of all the nuclei in one kilograms of the 235 mass number isotope of
Uranium is equivalent to the chemical energy released by the combustion of 500 000 kg of coal.

In essence, then, there are four major forms of energy, chemical, thermal, mechanical and e-
lectrical, of which thermal and electrical are probably the most convenient and these are produced
by conversion from chemical energy which is contained in chemical and nuclear fuels. Chemical fu-
els may be subdivided into primary fuels, those which are derived from the Earth’ s crust by physi-
cal processes only, and secondary fuels, which involve a chemical reaction at some stage of their
manufacture.

Much of the largest proportion of all energy on and in the earth has been and is derived from
the sun. This solar energy takes two forms: the daily input which manifests itself in solar radiation,
the winds and waves and hydropower; and the energy which has come from the sun since the forma-
tion of the earth which is stored in the earth’ s crust primarily as fossil and nuclear fuels together
with geothermal energy and vegetation. This may be thought of as capital energy. Primitive man
drew only slightly on this capital wealth, the burning of wood and so on, though as the general de-
mands of civilization developed, man’s energy requirements escalated such that capital wealth has
rapidly diminished and indeed is today in danger of depletion. /

It has been seen that fuels supplied are limited and for the most part exhaustible and that the
technologies for handling long-term energy sources require extensive development. It is certain that
oil reserves will decrease rapidly, given the present rate of consumption and there will be a natural
diversification to other energy sources as a result of ever increasing oil prices. Because of the greater
reserves, coal is likely to be re-established as the dominant fossil fuel and nuclear energy will obvi-
ously play a greater role, though it is vital that breeder reactors become commonplace if this is to be
a long-term benefit. The same reasoning applies to thermonuclear fusion if this can be made to
work. Even if these alternative energy sources are exploited, the supplies of fossil fuels are still lim-
ited and it is important that they should be conserved, by reducing waste and the substitution of oth-
er sources of energy over an extended period, for use in their proper place—as a feedstock for the

chemical industries.

New words and expressions

ingredient /in'gri:disnt/ n. tHRFF4r, BEE non-temperate adj. AIRFE, RiESH
bacterium /beek'tioriem/ n. ZHE ~ Climate %;%E\AE

nebulous /'nebjulss/ adj. BRI, B fossil /'fosl/ n. fbG, T

nervous /'ne:vas/ adj. AT, AW emanate /'emaneit/ v. B, K
kinetic /ki'netik/ adj. iZZhH), s fission /'fifan/ n. A, R
combustion /kam'bast[an/ n. #RE2 isotope /'aissutoup/ n. R
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Lesson 1 Energy

uranium /jua’reiniem/ n. 4 breeder /'brida/ n. HFHHE
subdivide /'sAbdi'vaid/ v. T4y, 44 ~ reactor Y4l I N HE

radiation / reidi'eif an/ n. 5, BEA fusion /'fju:zen/ n. HHEE
geothermal /. d3i(:)ou'Bamal/ adj. HiPHY exploit /iks'ploit/ v. F EF|F
escalate /'eskaleit/ v. % LT, 5 feedstock /fi:dstok/ n. JEkl
diminish /di'minif/v. 824>, 48/, #E : depletion /diplizfan/ n. ¥R, 1R#E

subatomic /'sAbe'tomik/ edj. WEFH, WEFE/IM

Notes to the Text

1. ... converted by the body into kinetic energy.
B L R B AR
MAIESE N EIEB a chemical form of potential energy,
2. ... shelter from the elements, ...
PSR ERSIZ 4L
element fERBARA“HER | B4 %, KEBHEI“ AR, RE"%,
3. ... demands for energies other than chemical and thermal have increased especially where tasks must be undertak-

en involving forces normally beyond man’s modest abilities . . .
M2 EFABE LISNRR R TR M T, RHARBMIES B AKH RS0,
other than B RH“BRT”, 0.
a. All parts of the house other than the windows were in good condition.
B THE T, BFHEARSERLT .
b. There’s nobody here other than me.
XHEB TR, BHREMA,
4. This is particularly true of mechanical energy . ..
PLBRBE A 18 O S R At -+
be true of BH“HFE T “Sfee AT
#1: The same is true of all other cases. X FHAMSHIMF, WM,
5. Thus food can be considered as a fuel, a general term for those materials with a structure such that they contain
chemical energy .
Hit, g# ufﬁ*ﬂfv—*ﬁ‘wiﬂo XERRB RN —BARTE, HIRSEHSHLEERNE.
A/ a general term J2 a fuel [J[R{iiE, such that , B R“dm,, Bp------ ” o
The direction of induced current is such that it will oppose the original current.
TR L L £ 7 1) 5 BB L B TRV AL o ‘
6. Using the general definition of a fuel, almost anything which combines with oxygen in an exothetmic reaction may
be included, .
ﬁn%ﬁm%ﬂ%—ﬂ&ﬁx JLP-BT A BEEE BN 5 U85 £ B Wy SRR T LB AR
using the general definition of a fuel 2—riAl5E1E, FTARLMH, BHETERWMBE----- T B "

a. Lookmg at the lift formula, you can see that lift and draé vary directly with the density of air.

REF-FBFNAK, BALTRADNEH 52 SEEREL,

b. Using a transformer, power at low voltage can be transformed into power at high voltage.

MRS, KR EE R R R ER T,



Lesson 1 Energy

7. ...forces many thousgnds of times greater than ordinary chemical forces . . .
HMEAL Y Sy KL TFAR S e
Exercises

| . Fill in the blanks with the following words and change them into the appropriate forms if it is
necessary.
diminish exploit feedstock convenient disturb
dominant commonplace contain undertake involve
1. Some scientists believe that soon it will be for people to travel to the moon.
2. This new technology has the cost of production.
3. The topic under discussion is to oil under the sea.
4. All the children were in the school play.
5. The speech given last Monday lots of interesting ideas. )
6.1 to help the people rebuild their homeland in the earthquake-stricken areas.
7. The host was quite annoyed when he found out that his things on the bookshelves had been
8. The right hand is in most people.
9. All machines require to be operated on.
10. I’ d like to buy an apartment that is to shopping and transporiation.
Il . Reading Comprehension.
1. Which of the following does NOT belong to the category of fossil fuel?

A. Coal. B. Food. C. Crude petroleum. D. Natural gas.
2. From where is much energy derived?

A. The sun. B. Fossil and nuclear fuels.

C. The burning of wood. D. Oil reserves on the earth.

3. How did primitive man make use of capital energy?
A. They made great use of capital energy in their daily lives.
B. Capital wealth has been completely diminished.
C. Primitive man drew only slightly on this capital wealth.
D. They are in danger of depletion.
4. Why is coal likely to be re-established as the dominant fossil fuel?
A. Because coal is cheaper compared to other energies.
B. Because of its greater reserves.
C. Because it can be found at convenient places and easy to transport.
D. Because it is a better alternative energy.
5. According to the passage, what is the current situation of energy?
A. Tt has been seen that fuels supplied are abundant.
B. For the most part, energy is inexhaustible.
C. The technologies for handling long-term energy sources have been extensively developed.
D. Oil reserves will decrease rapidly towards the end of the present century.
lil. Translate the following English into Chinese.
1. As civilization has developed, demands for energies other than chemical and thermal have increased especially
where tasks must be undertaken involving forces normally beyond man’ s modest abilities.
2. It has already been seen how chemical energy in the form of food is converted within the body to thermal and par-

ticularly mechanical or kinetic energy.
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Lesson 1 Energy

3. Much of the largest proportion of all energy on and in the earth has been and is derived from the sun..
4. Tt is certain that oil reserves will decrease rapidly towards the end of the present century, given the present rate of
consumption and there will be a natural diversification to other energy sources as a result of ever increasing oil

prices.

5. Even if these alternative energy sources are exploited, the supplies of fossil fuels are still limited and it is impor-
tant that they should be conserved, by reducing waste and the substitution of other sources: of energy over an ex-
tended period, for use in their proper place—as a feedstock for the chemical industries.

V. Answer the following questions.

1. What are the two terms used widely in science and engineering?

2. The author lists two essential sources of energy, what are they?

3. What are the four important forms of energy which are basic to man’ s well-being?

4. What does“This conversion process” in paragraph 3 refer to?

5. What are the main fossil fuels?

Reading Material

Alternative Fuel

Alternative fuels, also known as non-conventional fuels, are any materials or substances that can be
used as a fuel, other than conventional fuels. Conventional fuels include: fossil fuels ( petroleum,
coal, propane, and natural gas, etc. ), and also in some instances nuclear materials such as urani-
um. Some well known alternative fuels include biodiesel, ethanol, butanol, chemically stored elec-
tricity ( batteries and fuel cells) , hydrogen, methane, natural gas, vegetable oil, and biomass.

Almost all fuels are chemical fuels that store chemical potential energy. The end user is then a-
ble to consume the fuel at will, and release energy, usually in the form of heat for a variety of appli-
cations, such as powering an engine, or heating a building.

In the year 2000, there were about eight million vehicles around the world that ran on alterna-
tive fuels, indicating an increasing popularity of alternative fuels. There is growing social interest,
and a perceived economic and political need for the development of alternative fuel sources. This is
due to general environmental, economic, and geopolitical concerns of sustainability.

The major environmental concern is that * Most of the observed increase in globaﬂy averaged
temperatures since the mid-20th century is very likely due to the observed increase in anthropogenic
greenhouse gas concentrations’ . Since burning fossil fuels are known to increase greenhouse gas
concentrations in the atmosphere, they are a likely contributor to global warming. Another concern
is the ‘ peak oil theory’ , which predicts a rising cost of oil derived fuels caused by severe shortages
of oil during an era of growing energy consumption. According to the theory, the demand for oil will
exceed supply and this gap will continue to grow, which could cause a growing energy crisis starting
between 2010 and 2020. Lastly, the majority of the known petroleum reserves are located in the
middle east. There is general concern that worldwide fuel shortages could intensify the unrest that
exists in the region, leading to further conflict and war.

The production of alternative fuels can have widespread effects. For example, the production of
corn-based ethanol has created an increased demand for the feed stock, causing rising prices in al- _
most everything made from corn. However, in a competitive free market, an increased supply of
ethanol reduces the demand for conventional fuels, and thus lowers fuel prices. The ethanol indus-

5



Lesson 1 Energy
try enables agricultural surpluses to be used to mitigate fuel shortages.

Most alternative fuels assume a source of renewable energy or at least sustainable energy as a
source of the fuel. A few alternative fuels (for example, hydrogen) may be made by sustainable or
non-sustainable means. If they are made by non-sustainable means, such fuels are offered as alter-
natives usually because they offer to cause less pollution at the point of use, and perhaps less pollu-
tion overall.

Biomass, in the energy production industry, refers
to living and recently dead biological material which
can be used as fuel or for industrial production. Most
commonly, biomass refers to plant matter grown for use
as biofuel, but it also includes plant or animal matter
used for production of fibres, chemicals or heat. For
example, switchgrass, a hardy plant as shown in
Fig. 1, has been used in the biofuel industry in the U-
nited’ States. Biomass may also include biodegradable
wastes that can be burnt as fuel. It excludes organic

material which has been transformed by geological

processes into substances such as coal or petroleum.

There are very large quantities of unused biomass

Fig. 1 Switchgrass, a hardy plant used

in the biofuel industry in the United States which can be obtained economically and used in place
of coal and petroleum.

Non-conventional oil is a fossil fuel chemically identical and with the same origin as conven-
tional or traditional oil, but existing in a different form. They often contain more contaminants and
are more energy intensive to produce, thus raising environmental concerns about the sustainability of
these fuels. Non-conventional oil sources include tar sands, oil shale and bitumen. Non-convention-
al oil production is currently less energy-efficient, and has a larger environmental impact than con-
ventional oil production. '

Methanol from any source can be used in internal combustion engines with minor modifica-
tions. It usually is made from natural gas, sometimes from coal, and could be made from any car-
bon source including CO,. Flexible fuel vehicles may run with a high percentage of ethanol (up to
85% ethanol plus 15% gasoline for cold-starting vapor pressure). ,

Methanol and ethanol are typically not primary sources of energy; however, they are a conven-
ient way to store the energy for transportation. No type of fuel production is 100% energy-efficient,
thus some energy is always lost in the conversion. This energy can be supplied by the original
source, or from other sources like fossil fuel reserves, or solar radiation, or hydro, wind or nuclear
energy. The use of energy to produce alcohol fuels could potentially proceed via production of hy-
drogen by electrolysis of water, or possibly (in the case of heat from nuclear energy) by the sulfur-

_lodine cycle; then use of the hydrogen in the Fischer-Tropsch process along with CO, from another
source. Such a process might store and use hydrogen more efficiently than attempting to use hydro-

gen directly as fuel (a gallon of alcohol contains about 50% more hydrogen by weight than a gallon
6



Lesson 1' Energy

of liquid hydrogen). Since such a process would not liberate net quantities of new CO, at the point

of combustion, it would be greenhouse neutral, similar to alcohols made from biomass.

New words and expressions

alternative fuel fLFHMREL, BAAMK identical /ai'dentikel/ adj. [F—hY, FRIREMH
uranium /jua’reiniom/ n. 4 contaminant /ken'teeminant/ n. BU5Y, 51
fuel cell SR} b intensive /in'tensiv/ adj. 3RFIK, KA
sustainability /so,steina'biloti/ n. B {5 cold-starting ¥ 425l .

anthropo- /‘ssnBreupeu/ [BT& 1A, AK conversion /kan've:[an/ n. AE#, L
anthropogenic greenhouse gas AEBEESE proceed /pra'siid/ vi. #47, K4

intensify /in'tensifai/ vt. f3& electrolysis /ilek'trolisis/ n. HLf

surplus /'sa:ples/ n. 4%, I attempt /o'tempt/ vt. 22, E

mitigate /'mitigeit/ v. W% liberate /'libareit/ v. X

geopolitical /,d3i(:)supa'litikel/ adj. HLZKBUA¥H)
switchgrass /'swit[ gra:s; -grees/ n. [ 18 | HIEi 8

Exercises

Directions: you will have 15 minutes to go over the passage quickly and answer the following

questions.

For questions 1 -7, mark

Y (for YES) if the statement agrees with the information given in the passage;

N (for NO) if the statement contradicts the information given in the passage;

NG (for NOT GIVEN) if the information is not given in the passage.

For questions 8 —10, complete the sentences with the information given in the passage.

1. Nuclear materials such as uranium are alternative fuels. _

2. A growing social interest and a perceived economic and political need for the development of alternative.fuel
sources is due to general environmental, economic, and geopolitical concerns of sustainability.

3. The fact that the demand for oil will exceed supply and this gap will continue to grow could cause a growing energy
crisis starting between 2000 and 2010, g

4. Only a few alternative fuels assume a source of renewable energy or at least sustainable energy as a source of the

fuel.

5. Non-conventional oil often contains more contaminants and are more energy intensive to produce.

6. Oil reserves have decreased in the past decade.

7. Methanol and ethanol are a convenient way to store the energy for transportation.

8. Since burning fossil fuels are known to increase in the atmosphere, they are a likely contributor to global
warming,

9. The production of corn-based ethanol has created for the feed stock, causing rising prices in almost every-

thing made from corn.
10. There are very large quantities of unused biomass which can be obtained economically and used in place of



Lesson 2 Petroleum

Lesson 2 Petroleum

Petroleum deposits have been known since antiquity and have been studied for at least two centu-
ries. The word ‘ petroleum’ appears to have been used with some frequency by Agricola as early as
1546, and from that time it has been scattered throughout the scientific literature. The first use of
petroleum as a heating or lighting material is difficult to determine; most of the evidence on the ear-
ly use of petroleum concerns bitumen or asphalt because, unlike the lower boiling fractions (oils
and naphthas) , the bitumens and asphalts do not evaporate and ‘ disappear’ with time. It is not
surprising, therefore, that historical documents contain many references alluding to the use of bitu-
men or asphalt by early civilizations.

Petroleum is liberally scattered throughout the earth’ s crust, which is divided into natural
groups on strata, categorized in order of their antiquity. These divisions are recognized by the dis-
tinctive systems of organic debris (as well as fossils, minerals, and other characteristics), and
these systems form a chronological time chart that indicates the relative ages of the earth’ s strata. It
is generally acknowledged that petroleum occurs in all of these geological strata from the Precambri-
an to the recent, and the origin of petroleum within these formations is a qliestion that is still open to
conjecture and remains the basis for much research.

Petroleum has been defined in many ways, but it can be regarded fairly broadly as a gaseous,
liquid, or.solid mixture of hydrocarbon and/or hydrocarbon derivative that occur naturally in the
earth. Gaseous petroleum is composed of the lighter hydrocarbons, of which the most abundant is
methane ( CH,) , more commonly referred to as natural gas. Liquid petroleum consists of the liquid
hydrocarbons but also contains varying proportions of dissolved gases, waxes ( solid hydrocarbons) ,
and bituminous materials. Liquid petroleum is more commonly called crude oil. Solid and semisolid
petroleum consists of the heavier hydrocarbons and bituminous materials and has been referred to
variously as bitumen or asphalt.

Above all, petroleum is not a uniform material. In fact, its compositions can vary not only with
the location and age of the oil field but also with the depth of the individual well. Indeed, two adja-
cent wells may produce petroleum with markedly different characteristics. On a molecular basis, pe-
troleum is a complex mixture of hydrocarbons plus organic compounds of sulfur, oxygen, and nitro-
gen, as well as compounds containing metallic constituents, particularly vanadium, nickel, iron
and copper. The hydrocarbon content may be as high as 97% , as, for example, in the lighter par-
affinic petroleums, or as low as 50% or less as illustrated by the heavier asphaltic crude oils. Nev-
ertheless, crude oils with as little as 50% hydrocarbon components are still assumed to remain most
of the essential characteristics of the hydrocarbons since the nonhydrocarbon portion of the crude oils
may actually consist of molecules containing one or, perhaps, two atoms of elements other than car-
bon and hydrogen.

Crude oils are often classified into asphalt-base, paraffin-base, and mixed-base, depending on

8



Lesson 2 Petroleum

whether they contain asphalt, wax or a mixture of both in the distillation residue. The refiner often
classifies crude oils into lubricating and nonlubricating crude oils. All crude oils can be converted
into fuels, but not all of them are satisfactory for lubricating oil production. Paraffin-base and
mixed-base crudes of lubricating-oil types are usually satisfactory for manufacturing lubricating oils
which change comparatively little in viscosity with changes in temperature. Asphalt-base oils show
the greatest change in viscosity with temperature changes. However, this differentiation among the
types of crude oils used in the manufacture of various products is not rigid. Whatever the type, the
nature of products depends materially on the processing methods used in the refinery. Mixtures of
crudes are sometimes used to produce products of improved performance characteristics.

Petroleum is the cheapest but not the only possible source of liquid fuels. Petroleum substitutes
can be obtained from tar sands, large beds of which have been found in western Canada, and by ex-
traction from coal and from oil shale deposits, which are extensive in Colorado and other Rocky
Mountain states. Shale deposits in the United States are said to contain at least 500 billion bbl of
shale oil. Many of these deposits contain from 20 to 150 gal of oil per ton of shale. Processes are a-
vailable to recover the oil from the shale but at a cost today which generally speaking is higher than
the cost of producing petroleum from wells.

The world reserves of petroleum are huge but still unknown because vast territories which might
contain oil are as yet unexplored. Even in the United States, which produced considerably more
than one-half of the oil consumed by the world for many decades, new fields are being discovered
and the oil reserves continue to increase. For the last 25 years, new petroleum discoveries in the U-
nited States have been sufficient to maintain fairly constant the ratio of our known oil reserves to the
volume of oil recovered each year, notwithstanding a tremendous increase in the consumption of pe-
troleum products in these years. Though the oil reserves of the world still appear inexhaustible, the
time may come when they will begin to decline. )

The petroleum industry, born 100 years ago in western Pennsylvania, has become indispensa-
ble to our mechanized civilization of today; its products power and lubricate the machinery of mod-
ern industry. We drive our automobiles, fueled with petroleum, on tyres of synthetic rubber made
from materials derived from crude oil and natural gas. We ride over smooth highways surfaced with
asphalt manufactured from petroleum. We dress in synthetic fabrics, the base of some of which is
petroleum or natural gas. We live in homes roofed with petroleum asphalt. We use cosmetics, per-
fumes, and pharmaceutical products, the bases of which may be petroleum, supplied in attractive
dispenser made from plastics, the raw material for which may come from petroleum. Even the food

brought into our kitchens is protected by petroleum-wax-impregnated wrappings or boxes. Petroleum

is our man of all work!

New words and expressions

antiquity /aen'tikwiti/ n. 4L fraction /'freek[an/ n. 845>
of ~HW allude /a'lju:d/ »i. $3], FIIE
bitumen /'bitjumin/ n. i, WHE be alluded to as ... FRYE------



Lesson 2 Petroleum

liberally /libarali/ adv. EEH, ZLH derivative /dirivetiv/ n. £

strata /'streite/ n. M2, HF vanadium /ve'neidiom, -djom/ n. £
PABTE AN stratum territory /'teritory/ n. #IX, 40K, St
oil bearing stratum HTHE fabric /feebrik/ n. 25, 4R

debris /'debri:, 'deib-/ n. JEIE, HULPRE cosmetic /kaz'metik/ n. bl

fossil /'fosl/ n. fLB& perfume ['paifjuim/n. FK, ¥l

conjecture /kan'dzektfe/ n. HEM, X dispenser /dis'pense/ n. B, 2T
form (take) ~ upon HEH] impregnate /'impregneit/v. BA, HEA

indispensable /,indis'pensabl/ adj. RATEAEY, BFEAD
pharmaceutical /fama'sjustikal/ adj. ZIEhiN, BEZ4H]
chronological /. krona'ladzikal/ adj. RAFARSEIEN, HEFH  ~timescale HZ PR

Notes to the Text

1. The word “ petroleum appears to have been used with some frequency by Agricola as early as 1546.

“F 7 XA T RAE 1546 SR E BRs BRI S WAL .
to have been used BARE R, RARITH LALLM PIBES) appear ZURMTTRNZ AT WAIITAH:

a. If a body moves from one position to another, it is said to have had displacement.
R — LB S — BB, RITREXWERER TR,

b. This machine is said to have been tested. '
RO 2K AT T E,

2. most of the evidence on the early use of petroleum concerns bitumen or asphalt. . .

KERSESERET, AT A ELE R T B AR o

3. and the origin of petroleum within_ these formations is a question that is still open to conjecture. . .

AR 2 P R IR AL TR B o
4. Processes are available to recover the oil from the shale but at a cost today which generally speaking is higher than

the cost of producing petroleum from wells.

TR REGH A T 2R AT AT, B AR AR — R T AR o

Exercises

| . Fill in the blanks with the following words and change them into the appropriate forms if it is
necessary.

conjecture assume constituent available fossil

classify territory pharmaceutical recover adjacent

1.1 you always get up at the same time.

2. Coalis a fuel.

3. The rumor raised much

4. Wild animals will not allow ather animals to enter their

5. He changed his major from chemistry to pharmaceutical botany
6. Both the city and its suburbs are suffering from storm.

7. Do you know the parts of an atom?

8. Chinese commodities for export are varied.

9. She soon herself and stopped crying.

10
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10. Books in libraries are usually by subjects.
Il . Reading Comprehension.

1.

What is the origin of petroleum?

A. Tt originates from water.

B. It starts from solids.

C. It is generally acknowledged that petroleum occurs in all of the earth strata.

D. It is a question that is still open to conjecture.

. Why can two adjacent wells produce petroleum with significantly different characteristics?

A. Because their locations are different.

B. Because ages of the oil field are different.

C. Because the depth of each individual well is different.
D. None of the above.

. It has been found that all crude oils

A. can be converted into fuels
B. is satisfactory for lubricating oil production
C. change comparatively much in viscosity with changes in temperature

D. both A and B

. What are sometimes used to produce petroleum products of improved performance?

A. Asphalt-base oils.
B. Wax.
C. Refined oils.

D. Mixtures of crudes.

. Which of the following is true about fuel production?

A. Petroleum is the only possible source of liquid fuels.
B. Petroleum substitutes can be obtained from oil shale deposits.
C. Processes to recover the oil from the shale is cheaper than petroleum production from wells.

D. Petroleum can be made from tar sands.

lll. Transiate the following English into Chinese.

1.

Petroleum

Petroleum is liberally scattered throughout the earth’s crust, which is divided into natural groups on strata, cate-

gorized in order of their antiquity.

age of the oil field but also with the depth of the individual well.

. Above all, petroleum is not a uniform material. In fact, its compositions can vary not only with the location and

However, this differentiation among the types of crude oils used in the manufacture of various products is not rig-

id.

4. Though the oil reserves of the world still appear inexhaustible, the time may come when they will begin to decline.

nized civilization of today; its products power and lubricate the machinery of modern industry.

IV. Answer the following questions.

1. Who was the first person to use the word ‘ petroleum’ 7

. The petroleum industry, bom 100 years ago in western Pennsylvania, has become indispensable to our mecha-

2. The author lists three groups of petroleum, i. e. gaseous petroleum, liquid petroleum, solid and semisolid petrole-

um. Can you describe their respective formation?

3. Where can we obtain petroleum substitutes?

4. Do we know surely the world reserves of petroleum? If we don’t, why?

5. What uses of the petroleum does the author list?

11
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Reading Material

Hydrocarbon and Petroleum

In organic chemistry, a hydrocarbon is an organic compound consisting entirely of hydrogen and car-
bon. With relation to chemical terminology, aromatic hydrocarbons or arenes, alkanes, alkenes and
alkyne-based compounds composed entirely of carbon or hydrogen are referred to as ‘ pure’ hydro-
carbons, whereas other hydrocarbons with bonded compounds or impurities of sulphur or nitrogen
are referred to as ‘impure’ , and remain somewhat erroneously referred to as hydrocarbons.
Hydrocarbons are referred to as consisting
of a ‘backbone’ or ‘skeleton’ composed en-
tirely of carbon and hydrogen and other bonded
Methane ® ? @ compounds, and lack a functional group that
generally facilitates combustion without adverse
effects. Shown in Fig, 2 are molecular images
of some hydrocarbons, i. e. methane, ethane,
propane and butane. The majority of hydrocar-
bons found naturally occur in crude oil, where

decomposed organic matter provides an abun-

dance of carbon and hydrogen which, when
bonded can catenate to form seemingly limitless

chains. Oil refineries are key to obtaining hy-

Fig. 2 Molecular images of some hydrocarbons

drocarbons, where crude oil is processed through several stages to form desirable hydrocarbons,
used in fuel and other commercial products.

The following classifications for hydrocarbons defined by International Union of Pure and Ap-
plied Chemistry (IUPAC) nomenclature of organic chemistry are as follows :

1. Saturated hydrocarbons (alkanes) are the most simple of the hydrocarbon species and are
composed entirely of single bonds and are saturated with hydrogen; they are the basis of petroleum
fuels and are either found as linear or branched species of unlimited number. The general formula
for saturated hydrocarbons is C H,,,, ( assuming non-cyclic structures). !

2. Unsaturated hydrocarbons have one or more double or triple bonds between carbon atoms.
Those with one double bond are called alkenes, with the formula C, H,, ( assuming non-cyclic struc-
tures). Those containing triple bonds are called alkynes.

3. Cycloalkanes are hydrocarbons containing one or more carbon rings to which hydrogen at-
oms are attached. The general formula for a saturated hydrocarbon containing one ring is C H,,.

4. Aromatic hydrocarbons, also known as arenes which have at least one aromatic ring. -

Hydrocarbons can be gases (e. g methane and propane), liquids (e. g. hexane and ben-
zene) , waxes or low melting solids (e. g. paraffin wax and naphthalene) or polymers (e. g. poly-
ethylene, polypropylene and polystyrene ).

Because of differences in molecular structure, the empirical formula remains different between

hydrocarbons; in linear, or ‘straight-run’ alkanes, alkenes and alkynes, the amount of bonded hy-
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